authors upon request). We did not detect the altered genotypes in this sample. Thus, these sequence changes are strongly associated with the TTM phenotype (P = 0.0004, Fisher's exact test).
Individual II:1 of family DUK14044 was 38 years old and reported hair pulling since the age of nine (Figure 1b) . She also picked at her skin and presented with motor tics. Although she had a history of depression, current self-reported mood on the Beck Depression Inventory was within normal limits. She had mild anxiety as evidenced by a slight elevation on the State Trait Anxiety Inventory. Her father (I:1) had no history of psychiatric disorder. Her mother (I:2), who is a mutation carrier, had a history of depression, low self-esteem, and fear of heights. However, there was no evidence of TTM.
The index case of family DUK14002 (II:1) was diagnosed with TTM at the age of nine (Figure 1c) . Currently, at the age of 14, her TTM symptoms have remitted, but she twirls her hair and bites her nails. Based on self-and parent-report, there were no clinically significant mood, anxiety, or behavior problems. Her father, who was 46 years of age, was the mutation carrier. He was formally diagnosed with TTM and social phobia, and also has a history of bulimia. Self-ratings for mood disorders and general anxiety were not clinically significant. However, social anxiety symptoms were in the clinically significant range. His sister, who was not available for genetic testing, had also been diagnosed with TTM. She reported a history of anxiety and depressive disorders.
Of the 44 TTM nuclear families examined, two had SLITRK1 sequence variants, accounting for a frequency of 4.5%. Both changes presented with an extremely low allele frequency and occurred in a conserved region. The mutations also co-segregated with psychiatric conditions in their respective nuclear pedigrees (Figure 1b and c) . In family DUK14044, the mother carried the mutation but had no apparent features of TTM. However, individuals affected with TTM tend to disguise the condition and a diagnosis might have been missed. 4 Alternatively, the phenotypic penetrance is incomplete or SLITRK1 mutations may underlie an even wider spectrum of phenotypes.
In summary, our results confirm that rare variations in SLITRK1 result in disorders of the OCD spectrum. The prospect of genetic testing for these disorders will have substantial consequences for the clinical, research, and public perception of these and other psychiatric conditions. While considerable research has been focused on the biological and environmental mechanisms of food intake, the main focus has been the understanding of the basis for total calorie consumption. In contrast, little emphasis has been directed to the mechanisms underlying food preference. Given the abundance and low-cost of high-calorie foods in Western societies, it has been proposed that a strategy to address obesity would be to favor the choice of foods with lower fat content and calories. 1 As food choice becomes central to addressing obesity, it is particularly relevant to study the fundamental biological mechanisms underlying human food preferences. This has traditionally been ascribed to cultural factors, but we hypothesize here that there may be a genetic basis for food choice.
Human diet has changed remarkably during evolution. Early Hominidae are believed to have been herbivorous, and it has been proposed that the adaptation of early hominids to eat diverse foodstuffs made them particularly well suited for life in different environments. 2 Moreover, the extended life span of humans may have evolved, at least in part, to allow for the prolonged training to acquire meat. 3 Finch and Stanford suggested that this dietary shift to increased consumption of fatty animal tissue in the course of hominid evolution was mediated by selective evolutionary pressure towards 'meat-adaptive' genes which could have offered a protective effect by favoring resistance to the harmful effects of fat, toxins and pathogens. 4 We present here an alternative hypothesis, which is that there might be a genetic basis for food preferences, affecting the choice of meat in human diet. To test this hypothesis, we conducted a study to determine whether a functional variant of the serotonin receptor 5-HT 2A gene is associated with choice of food and micro and macronutrient intake in an outbred, elderly population consuming a stable diet.
There are extensive data from animal and human studies indicating a pivotal role for central serotoninergic function in the regulation of energy balance and food intake. Among the various components of the serotoninergic system, we studied a specific functional polymorphism of the of 5-HT receptor subtype, 5-HT 2A -T102C, which has been reported to be associated with eating disorders such as anorexia nervosa 5 and bulimia nervosa. 6 The T102C polymorphism is in linkage disequilibrium with the À1438G/A variant in the promoter region of the 5-HT 2A receptor gene. 7 We studied a sample of 240 subjects who were genotyped and had their diet patterns recorded for macro and micronutrients. This population is part of an ongoing epidemiological study of aging and nontransmissible disease in the city of Gravataí, state of Rio Grande do Sul, in the south of Brazil. Research subjects live in a large metropolitan area, and are members of a diverse and outbred population that is predominantly of mixed European ancestry. An elderly sample was selected because the diet in this age group is much more consistent and stable than in younger populations, in whom school and work contingencies may impose nutritional biases. To avoid genetic frequency bias, we studied non-related subjects. Two independent sample collections and analysis were conducted at different seasons to ensure reproducibility.
An official institutional ethics committee approved the study and informed consent was obtained from all participants. Spontaneous intake of energy and nutrients were assessed, with a specific goal of recording intake without modifying the diet. Dietary assessment for macro and micronutrient included a 24-h recall asking if the dietary report was a habitual eating pattern or not. A second dietary assessment was made to verify whether the diet record was consistent with the habitual eating pattern in another season, at least 1 year and half after the first interview. Additionally, food frequency questionnaires (FFQ) were applied. 8, 9 Macro and micronutrient content were analyzed using the Brazilian computer software DietWin Clinic, which is structured from Brazilian food nutritional values. Based on systematically collected, self-report data, the level of physical activity was not different among genotype subgroups.
Clinical and laboratory staffs were blind to genotype and eating behavior respectively, during all experimental procedures. Polymorphism of the 5-HT 2A receptor gene was determined from DNA isolated from lymphocytes using previously described methods. 10 Subjects were categorized according to 5-HT 2A genotypes and the ingestion of macro and micronutrients was compared among them using a univariate one-way Anova followed by a Bonferroni post hoc test. The distributions of the T102C genotype were in Hardy-Weinberg equilibrium.
Intake of essential amino acids was also compared among subjects with different 5-HT 2A genotypes. The data are shown in Table 1a . All essentials amino acids were consumed at significantly higher levels by TT subjects.
In order to establish the source of differences in protein intake, we analyzed food frequency as Our results show a relationship between the T102C polymorphism of the 5-HT 2A receptor gene and food preference: subjects with TT genotype have higher protein intake than either CC or TC subjects. Additionally, amino-acids analyses showed that such differential intake of beef was the explanation for the differential ingestion of all essential amino acids.
All subjects had the same amount of weekly energy intake (16277524, 14747551, and 15867529 kgCal/ week for TT, TC and CC genotypes, respectively, P < 0.2 -non-significant). According to systematically collected self-report data there were also no differences in physical activity among these groups. However, subjects with TT genotype had lower body mass index (BMI) than those with TC or CC alelles (BMI = 27.4 kg/m 2 for the TT genotype and 29.0 and 29.1 kg/m 2 for TC and CC, respectively, P < 0.04). This may be a consequence of their increased protein intake, in the context of similar overall energy intake among the three genotype groups.
Our results suggest that a polymorphism of a gene related to the serotonergic system affects eating behavior, influencing the food choice in a population with stable diet. We present here evidence for a novel concept that food preference, such as consumption of beef, can be determined at least in part by genetic factors, with a significant effect on the final outcome of body weight. 
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